M
OST of the physical, chemical, and biological reactions of soil are affected directly or indirectly by the moisture content of the soil. Consequently investigators in all branches of soil science as well as ecologists, hydrologists, civil engineers, and others are frequently confronted with problems of measuring or controlling soil moisture conditions. Numerous schemes for characterizing and classifying soil moisture have been proposed during recent years. One of the approaches to the problem of soil moisture, the energy concept, has been shown to be of considerable value. As yet, however, the energy concept has not been applied as widely as its utility warrants. Although numerous articles have been published (i, 5, 12, 26) 3 in which the fundamental significance of the energy concept has been discussed, it is felt that many investigators who have only casual or infrequent contacts with moisture problems would welcome a concise, nontechnical exposition of this method of describing soil moisture conditions.
THE ENERGY CONCEPT
Buckingham (4) first proposed that soil moisture conditions might be described advantageously in terms of a potential function psi (i/<) which he denned as the work required to move unit mass of water from a point in the soil to a free water surface. Gardner (8) pointed out that to be analagous with 1 other potential functions, \j/ should be defined as the work required to move unit mass of water from a point where the potential is zero to the point in question. Since a flat water surface is usually designated as a zero potential level, it is clear that the latter 'definition of \ft is numerically equal to the former but of opposite algebraic sign.
The significance of i// can best be appreciated in terms of a soil-water system such as that shown in Fig. i . If a homogeneous column of soil is allowed to reach an isothermal moisture equilibrium with a free water surface at its lower end, it is well known that the moisture content will decrease with height above the flat water surface. Since the system is at equilibrium there must be a balance of forces on each A» will be gravity which tends to cause the water to return to the reservoir. Counteracting this downward force is one of similar magnitude acting in the opposite direction. This is the capillary field force. It is the work that must be done agajnst this latter force in moving unit mass of water from the flat water surface to the point in question that is called the capillary po-" equal in magnitude but of opposite sign to the work that must be done against the force in moving unit mass of water between the levels. 4 Since the latter is simply h, the ve tance traveled, multiplied by the force of becomes evident that in an equilibrium sy as that in Fig. i , \p can be evaluated simpl of h.
From the discussion above it follows t points lying above the free water surface, tive and at points below the flat water su capillary potential has a positive value. Th static pressure in the water also varies from to positive above and below the level of the surface; in fact, the capillary potential at an the soil-water system is numerically and d ally equal to the hydrostatic pressure at t divided by the density of water. Thus in the tem of units, where, for practical purposes, ty of water is unity, \l/ is numerically equ hydrostatic pressure in the soil water. It recognition by Gardner, et al. (8) , of this ship between the capillary potential and the in the soil water that led to the developme paratus for measuring i// in soils not in e with a free water surface.
